We present 33 new records of Laboulbeniales from Central American countries on hosts of the orders Blattodea, Coleoptera, and Diptera. 
Introduction
Recent study of the genus Laboulbenia Mont. & C.P.Robin in Panama yielded five species that were for the first time reported for the country, including the newly described L. tortilis J.A.Bernal & R.Kirschner This study (Villarreal et al. 2010) initiated collecting insects and screening them for the presence of Laboulbeniales by local students at the Universidad Autónoma de Chiriquí (Jennifer Castillo, Betty Espinosa, Laura Gaitán, Leila Gonzalez, Katerine Gutierrez). It also initiated the collaboration of DH (Pfister Lab, Harvard University) with JB and RV (Universidad Autónoma de Chiriquí), of which this manuscript is the first physical output.
In this contribution, we provide details for 27 species of Laboulbeniales, all of which represent new records for Panama. New records of Laboulbeniales are also reported from the following countries: Bahamas, Colombia, Costa Rica, Cuba, Haiti and Trinidad and Tobago.
Most of these parasites and their hosts have been reported elsewhere in Central or South America. However, we also found thalli of Gloeandromyces on the bat fly Trichobius dugesioides Wenzel, 1966 (Diptera, Streblidae) and Laboulbenia Mont. & C.P.Robin on ladybirds (Coleoptera, Coccinellidae) of the genus Exochomus Redtenbacher, 1843. These specimens did not fit any of the descriptions in the literature available to us and thus are described as new species, G. pageanus and L. coccinellidicola.
Materials and methods
The first source for our collections were dried insect specimens at entomological collections of the American Museum of Natural History in New York (AMNH), Harvard University Museum of Comparative Zoology in Cambridge, MA (MCZ); Museo de Peces de Agua e Invertebrados (MUPADI); and Tupper Center of the Smithsonian Tropical Institute, in Ancon, Panama (STRI). DH and SJCV carefully screened insects under dissecting microscopes at 50× magnification.
Second, insects were collected in the field by all authors and students using pitfall traps, aquatic nets, entomological nets, or mistnets (for capturing bats), and by hand. Insects were stored in 70-95% ethanol for transport to the laboratory where they were screened under 50× magnification. Parasitized insects were separated from the uninfected ones and permanently stored in 95% ethanol.
Laboulbeniales thalli were transferred using a Minuten Pin (BioQuip #1208SA, Rancho Dominguez, CA) and embedded in Amann solution (Benjamin 1971) with the help of a drop of Hoyer's medium (30 g arabic gum, 200 g chloral hydrate, 16 mL glycerol, 50 mL ddH 2 0), as described by Haelewaters et al. (2015b remarKs: The observed thalli fit the description of the"morphospecies" Ch. marginatus (Thaxter 1896) , which was synonymized with Ch. hyalinus (Goldmann & Weir 2012) . The issues of position specificity and position-induced polymorphisms have recently received a lot of attention, especially for species occurring on aquatic hosts. Thirteen morphospecies of Chitonomyces Peyr. on L. maculosus were studied using both phylogenetic and ecological data, resulting in synonomies and the recognition of six species following the phylogenetic species concept (Goldmann & Weir 2012 ).
We found Ch. hyalinus together with Ch. simplex (slide D.Haelew. 891c) on the same host specimen. Chitonomyces hyalinus was found along the margin of the left elytron (between bristles), while Ch. simplex was found at the tip of the right elytron. Rossi and Bergonzo (2008) also found this combination on Laccophilus fasciatus in Brazil, but they also found up to five other position-specific morphospecies on this host.
Chitonomyces paradoxus (Peyr.) Thaxt., Mem. Am. Acad. Arts Sci. 12: 287 (1896) . Known distribution and hosts: On Laccophilus spp. (Coleoptera, Dytiscidae, Lacco-philinae) from many countries, in Europe, North and Central America, and Asia (Santamaría 2001) . Most recently it was found on Laccophilus hyalinus (De Geer, 1774) in Belgium (De Kesel & Werbrouck 2008) , Laccophilus spp. in Sweden (Huggert & Eriksson 2010) , L. maculosus in New York, U.S.A. (Goldmann & Weir 2012) , and Laccophilus poecilus Klug, 1834 in Turkey (Rossi 2016) . Chitonomyces truncatus, a synonym of Ch. paradoxus, was described from Italy (Spegazzini 1915) . Goldmann & Weir (2012) synonymized it with Ch. unciger, based on the combination of molecular and ecological data. Chitonomys unciger was described on L. maculosus from Connecticut, U.S.A. (Thaxter 1895) , and later found on Laccophilus spp. from Florida, U.S.A. and China (Thaxter 1924 remarKs: Chitonomyces paradoxus is recognized by its compact habitus, the more or less triangular cell h, and the perithecial outgrowth, which is pointed obliquely upwards and tapering distally to a rounded point. Thaxter (1924) pointed out that there is considerable morphological variation in this species, and Majewski (1994) and Santamaría (2001) Known distribution and hosts: Reported from Laccophilus spp. (Coleoptera, Dytiscidae, Laccophilinae) in Brazil, Grenada, Guatemala, Trinidad, and the U.S.A. (Thaxter 1896 , Rossi & Bergonzo 2008 , Goldmann & Weir 2012 remarKs: Thalli of C. simplex were removed from the tip of the right elytron from both L. fasciatus and L. pictus. This is the growth position of the "typical" Ch. simplex, with which Ch. uncinatus was recently synonymized (Goldmann & Weir 2012) . Chitonomyces uncinatus occurs on the left-hand side of sternites 4-5 of male host specimens only. The most distinctive feature of these two morphospecies is the curvature of the perithecium; in Ch. simplex the perithecium curves away from the primary appendage, in Ch. uncinatus it curves toward the primary appendage. Despite consistent morphological differences, both species are recognized as a single phylogenetic species (Goldmann & Weir 2012) .
Dimeromyces homophoetae Thaxt., Proc. Am. Acad. Arts Sci. 50: 19 (1914) .
Known distribution and hosts: Reported on Omophoita aequinoctialis (Linnaeus, 1758) [as Homophoeta] (Coleoptera, Chrysomelidae, Galerucinae) of Grenada, Guatemala, and Trinidad (Thaxter 1914) , and on Omophoita octoguttata (Fabricius, 1775) [as Homophoeta] from Argentina (Spegazzini 1917 remarKs: To date, 11 species of Dimeromyces Thaxt. on Chrysomelidae have been described (Haelewaters & Rossi 2015 . Dimeromyces homophoetae is easily distinguished from the others by the pointed terminal cell of the primary appendage of the female thallus (Thaxter 1924) . Dimeromyces bubalinus W.Rossi et al. shares this character but has a very different perithecial tip, with symmetrically divergent, curved outgrowths .
Eucantharomyces calleidae Thaxt., Proc. Am. Acad. Arts Sci. 35: 418 (1900) . Known distribution and hosts: Only known from Calleida spp. [misspelled as "Callida"] in Suriname and Venezuela remarKs: Eucantharomyces Thaxt. currently contains 29 species (Thaxter 1895 , Santamaría 2006 , Rossi & Ponziani 2008 . All of its members parasitize ground beetles (Coleoptera, Carabidae). For species delineation features of the compound antheridium and perithecium are used. For example, the number of antheridial cells and rows and the spore apex remnant serve as diagnostic characters, as well as details of the perithecial wall cells (e.g. with corrugations). However, despite suggestion that the number of antheridial cells for each row is constant, this is not a very reliable character (Santamaría 1994 (Santamaría , 2006 RemarKs: Gloeandromyces Thaxt. includes only two species, G. nycteribiidarum (Thaxt.) Thaxt. and G. streblae (Thaxt.) Thaxt. Gloeandromyces nycteribiidarum was first described on a bat fly, which, however, was misidentified as a nycteribiid fly. This explains the epithet reference, while the host belongs to the family Streblidae. Because bat flies are blood-sucking ectoparasites of bats (Mammalia, Chiroptera), the Laboulbeniales parasitizing these hosts can be considered hyperparasites.
The two species in the genus Gloeandromyces can be differentiated based on their total length, perithecial features, and the way they attach to the host, which is by a rhizoidal haustorium in G. nycteribiidarum or a blackened foot in G. streblae (Thaxter 1931) . The Costa Rican material represents the second report only for G. nycteribiidarum.
Gloeandromyces pageanus
Haelew., sp. nov. Fig. 1D MycoBank number MB 819381.
diagnosis: Different from the other species in the genus by its peculiar perithecial bulbous outgrowths and finger-like projections. remarKs: Its perithecial bulbous outgrowth and finger-like projections separate the new species from the two known species in the genus Gloeandromyces (Thaxter 1917 (Thaxter , 1931 . These characteristics are stable, and have been observed in all studied specimens. Gloeandromyces pageanus shares with G. streblae a simple, blackened foot.
The host for G. pageanus, Trichobius dugesioides, is also reported for G. streblae in Panama. On most of the host specimens, we removed thalli of both parasite species (Table 1) . Gloeandromyces pageanus was always found on the thorax, while G. streblae occurs mostly on the wings (Table 1) . While G. pageanus seems limited to the thorax (based on the available material), G. streblae has no positional restrictions; we have observed this species on the thorax, legs, and wings. On one bat fly, both species cooccurred on the right prescutum. This confirms that the two taxa are separate species.
Gloeandromyces streblae (Thaxt.) Thaxt., Mem. Am. Acad. Arts Sci. 16: 113 (1931 RemarKs: The material from Panama represents only the second report for this species. When Thaxter (1917) described G. streblae, he did not mention a bat host species. However, S. wiedemanni typically parasitizes the common vampire bat Desmodus rotundus (Mammalia, Chiroptera, Phyllostomidae) (Dick 2013) . The host species for G. streblae belong to two subfamilies: Streblinae (Strebla) and Trichobinae (Trichobius). This seems to suggest a less strict host relationship for this species. More data are required to understand the host specificity dynamics for this and other species infecting bat flies.
Herpomyces chaetophilus Thaxt., Proc. Am. Acad. Arts Sci. 38: 12 (1902) .
Known distribution and hosts: On Periplaneta spp. (Blattodea, Blattidae, Blattinae) in "the Amazon", Mauritius, Peninsular Malaysia, and Zanzibar (Thaxter 1902 , 1931 , Sugiyama & Mochizuka 1979 . Only recently the fungus was discovered on Periplaneta americana (Linnaeus, 1758) in Massachusetts, U.S.A. (Wang et al. 2016a RemarKs: Herpomyces chaetophilus is easily distinguished from other species in the same genus for the following characters: (1) its solitary perithecium, with the tip bending anteriorly and (2) the absence of a cellular upgrowth (or "shell-like shield"; Thaxter 1908) at the base of the perithecium.
This record is the first for Central America. Herpomyces chaetophilus is now known from North, Central, and South America, Africa, and Asia. Wang et al. (2016a) hypothesized that H. chaetophilus was somehow introduced with P. americana to the United States, most likely after Thaxter's time, who did not record it from North America during his extensive studies. In the light of the recent records from Massachusetts, U.S.A. (Wang et al. 2016a ) and Panama (this paper) it will be interesting to demonstrate routes of invasion by performing population genetics.
Herpomyces paranensis Thaxt., Proc. Am. Acad. Arts Sci. 38: 19 (1902) . Fig. 1E Known distribution and hosts: Herpomyces paranensis was described on Blaberus sp.
[as Blabera] from Brazil, and since then only found in Mexico on another unidentified species of Blaberus Serville, 1831 (Thaxter 1902 RemarKs: This marks the first record of this fungus after more than a century. Archimandrita Saussure, 1893 is a new host genus for this fungus. It belongs to the same subfamily (Blaberinae) as Blaberus. This implies that the host specificity of H. paranensis is not restricted to genus but (at least) to subfamily.
Hesperomyces palustris W. Rossi & A.Weir, Fungal Biol. 117: 812 (2013 remarKs: Hesperomyces coleomegillae W.Rossi & A.Weir and H. palustris were recently described as two phylogenetic species, each with two morphospecies on precise positions of the host body (= position specificity; Goldmann et al. 2013) . Both species are the only ones of about 2,100 described species of Laboulbeniales for which molecular analyses were used to back up the morphological observations.
Hesperomyces palustris has two morphotypes, one on the legs and one on the margins of the elytra. Our material was collected from the margin of the right elytron and is consistent with the morphotype description from this area. remarKs: Kleidiomyces hoplandriae was described on Hoplandria "carinicollis", which "appear[s] not to be valid" according to Frank (1982) . Also the host for the Ecuadorian material, Hoplandria "rossii", seems an undescribed species. Both species names cannot be found in the Zoological Record (http://www.organismnames.com/).
Hesperomyces virescens
Laboulbenia bruchii (Speg.) Thaxt., Proc. Am. Acad. Arts Sci. 50: 23 (1914) . Fig. 3A ≡ Sphaleromyces bruchii Speg., An. Mus. Nac. Hist. Nat. Buenos Aires 23: 195 (1912) .
Known distribution and hosts: Reported in many countries in the Americas on species of the genera Lema Fabricius, 1798 and Neolema Monrós, 1951 (Coleoptera, Chrysomelidae, Criocerinae). Currently it is known in Argentina, Brazil, Ecuador, French Guiana, Guatemala, Mexico, and Trinidad (Spegazzini 1912 , Thaxter 1914 , Proaño Castro & Rossi 2008 (Haelewaters & Rossi 2015) . The perithecium of L. rhinoceralis carries two short apical horn-like projections (Thaxter 1914) , which are absent in L. bruchii. Thaxter (1914) wrote about L. macarthurii: "This species is so closely related to L. bruchii that I have hesitated to separate it specifically, and it may prove to be merely a well marked variety when a large series becomes available for examination".
Also Laboulbenia hottentotae Thaxt. occurs on insects of the genus Lema (in Zanzibar). However, the thallus is always typically anteriorly curved and its cell IV does not form a protrusion (Thaxter 1914) .
Laboulbenia coccinellidicola Haelew., sp. nov. Fig. 2A etymology: Referring to the host family Coccinellidae, since this is the first report of the genus Laboulbenia on this beetle family.
description: thallus: 183 µm long from foot to perithecial tip, straight; cell I, cell V, and the perithecial tip hyaline to light brown colored, the rest of the thallus irregularly brown, with the posterior margin of cells III and IV and the anterior margin of the perithecial venter very dark brown. Anterior margin of the foot and of cells I, II, VI, and VII crenulated. Cells II through VII punctate. receptacle: Cell I rectangular, up to 2× longer than broad, 27 × 16 µm. Cell II longer than broad, with divergent margins, septum II-VI strongly oblique. Cells III and IV of similar length, rectangular, 1.5 × longer than broad. Cell V: at the inner-upper corner of cell IV, septum IV-V oblique, strongly curved. Insertion cell: very dark, thickest in the middle, marking a strong constriction at the posterior margin. appendage: Outer appendage consisting of a simple branch, up to 294 µm, composed of cells gradually more elongate; basal cell rectangular, strongly curved posteriorly, 19 × 8 µm. Inner appendage consisting of a simple branch, up to 173 µm, similar to the outer appendage but shorter, bearing a single, short antheridium at the anterior side of the suprabasal cell; basal cell squarrish, less than half as long than basal cell of outer appendage. perithecium: Cell VI obliquely positioned, slightly broader than long, 10-14 × 14-17 µm. Perithecium 91-120 × 24-32 µm, elongate, nearly symmetrical except for the anteriorly curved apex, with prominent and rounded posterior lips, both of which subtend a conspicuous papilla; posterior pre-ostiolar spot very conspicuous, black, opaque.
RemarKs: The genus Laboulbenia is the largest genus of Laboulbeniales. Over 600 species have been described -Dictionary of the Fungi mentions 593 species (Kirk et al. 2008) , and 30 new species were described since 2010 alone (Villarreal et al. 2010 , Rossi 2011 , Rossi & Kirk-Spriggs 2011 , De Kesel & Haelewaters 2014 , Haelewaters & Yaakop 2014 , Haelewaters & Rossi 2015 , 2016 , Wang et al. 2016b . Laboulbenia has a very wide host range, however L. coccinellidicola is the first species on Coccinellidae. Thus far, this family was only known to host species in the genus Hesperomyces Thaxt. The combination of the ornamentation of the basal part of the thallus (crenulation of anterior cell margins and receptacular punctation), the simple inner and outer appendages, and the single antheridium make this a well-distinguished species. remarKs: Laboulbenia disenochi parasitizes Platynus purpurellus in Panama, which is an extension to the known host range. Both host genera Blackburnia and Platynus Bonelli, 1810 belong to the subtribe Platynina sensu stricto within the Platynini tribe (Coleoptera, Carabidae, Platyninae).
Laboulbenia disenochi
The most obvious observable difference from the type series (illustrated in Thaxter 1908) is the well-distinguished tip of the perithecium. However, the placement of cell V, the blackening of the perithecial tip (and the hyaline area around the ostiole), and the darkened branches of the appendage are illustrative of L. disenochi. (Blum 1924 , Reichensperger 1935 , Rossi 1991 . RemarKs: Laboulbenia ecitonis is a plurivorous species that occurs on phylogenetically unrelated hosts. Other examples are Laboulbenia polyxena W.Rossi et al. and Rickia berlesiana (Bacc.) Paoli (Thaxter 1931) . While most Laboulbeniales are strictly host specific, the explanation for this phenomenon lies in the fact that these unrelated hosts occupy the same ecological niche (e.g. ant nests), in which opportunities exist for Laboulbeniales to become transmitted from one host to another (De Kesel & Haelewaters 2014 , Pfliegler et al. 2016 , Rossi 2011 RemarKs: Thaxter designated slide FH 2912 as the "type" but he never published it formally. This might have been part of the intended sixth volume of his monograph.
Laboulbenia ecitonis
The monstrous development of cell V, resulting in an elongated lobe along the posterior margin of the perithecium is characteristic for a few species only: L. fallax, L. rotundata Thaxt., and L. satanas Balazuc, all parasitizing members of Gyrinidae. Laboulbenia satanas carries horn-like outgrowths at its perithecial apex (Balazuc 1973) , while the apex in L. fallax is undifferentiated. As for L. rotundata, this species is deeply darkened, contrary to L. fallax, and possesses two minute, tooth-like projections at the perithecial tip (Thaxter 1905 remarKs: This species is recognized by the following characteristics: (1) cells III and IV of the receptacle are undivided, (2) cell V is free from the perithecium, and (3) the appendage bears very long branchlets. The record from Trinidad is a confirmation of the personal communication by R.K.Benjamin in Sugiyama & Majewski (1987) . Although he never formally described this fungus, Thaxter had tentatively named it "Laboulbenia asphaerae" on his slide mounts, after the host genus.
Laboulbenia fuliginosa Thaxt., Proc. Am. Acad. Arts Sci. 50: 28 (1914) . Known distribution and hosts: Only known from the original description on Altica sp. [as Haltica] (Coleoptera, Chrysomelidae, Galerucinae) from Cuba, Guatemala, Haiti, and Jamaica (Thaxter 1914 RemarKs: Laboulbenia fuliginosa was portrayed as a "very ordinary looking species" by Thaxter (1914) . We agree that there are very few outstanding morphological characters to describe this species. Most diagnostic features are: (1) cells IV and V are equal in length, (2) insertion cell marks a strong constriction on the posterior margin of the thallus, and (3) the basal cell of the outer appendage separated from its outermost branch by an oblique black septum. In the 25 thalli that we studied, the outermost branch of the outer appendage was always broken above the darkened septum, which apparently is typical for this species (Thaxter 1914 (Thaxter 1914) and subsequently reported on Altica spp. in India, Indonesia (Bali), Japan, Malaysian Borneo, Peninsular Malaysia, Sierra Leone, and Thailand (Balazuc 1988 , Kauk & Mukerji 1995 . remarKs: Diagnostic for L. idiostoma are (1) cell IV, which is large, bending the insertion cell and appendages inwards, and (2) the perithecium with two distinctive rounded apical lobes (Thaxter 1914) . Also characteristic for this species is the position on the host body; thalli are restricted to the antennae (Thaxter 1914 , Kaur & Mukerji 1995 . The thalli on slide D.Haelew. 972b were removed from the right antenna.
The host insect bearing L. idiostoma was also infected with L. fuliginosa on its pronotum (D.Haelew. 972c) and left elytron (D.Haelew. 972f).
Laboulbenia perplexa Thaxt., Proc. Am. Acad. Arts Sci. 38: 49 (1902) . Known distribution and hosts: Described on Galerita (Galerita) carbonaria Mannerheim, 1837 (Coleoptera, Carabidae, Harpalinae) from Brazil and not reported since. RemarKs: This is the second report of this species after over a hundred years. Laboulbenia perplexa has a series of morphological characters that clearly separate it from other species. The color pattern is unambiguous: cell I of the receptacle, the (short) basal cells of the perithecium, and the perithecial tip are hyaline, contrasting to the rest of the thallus, which is colored orange-brown. Also other features make this a peculiar species: cell II is short and pentagonal, with two oblique upper septa, separating it from cells III and VI. Septa III-IV and IV-V are positioned very obliquely and nearly parallel. The appendages are composed of three branches, one arising from the outer basal cell, two from either side of the inner basal cell. The perithecium is erect and has slightly spiraled wall cells.
Closely related species are L. fusiformis Thaxt., L. punctata Thaxt., and L. subpunctata Thaxt., all of which occur on Galerita spp. in Central and South America. Laboulbenia fusiformis has a punctate perithecium and is much larger than L. perplexa. reported a total length of 1.65 mm for L. fusiformis (compared to 500 µm for L. perplexa). Other differences between these two species are the much more elongate receptacle and the color pattern : Plate LXIV, fig. 4 ). Among other differences, L. punctata and L. subpunctata have a punctate perithecium, with dark, rounded to irregular spots up to its entire length in the case of the former, or only in the lower half in the case of the latter.
The Brazilian host specimen from which the type collection of L. perplexa was removed (Thaxter No. 960) , was also host for L. fusiformis and L. subpunctata. As positions on the host body are given: for L. fusiformis prosternum, for L. perplexa prothorax and elytra, and for L. subpunctata head and prothorax (dorsal and ventral) . We observed a double infection on our Panamanian host specimen: thalli of L. perplexa were removed from the pronotum (D.Haelew. 999b) and the left mesofemur (D.Haelew. 999a), while L. punctata thalli were removed from the clypeus (D.Haelew. 999c). doubted about the separation of L. fusiformis and L. perplexa. The abovementioned differences between these two species may be part of the morphological plasticity or could even be (partly) due to nutritional gain from growing on different positions. Molecular data will be needed to solve this issue.
Laboulbenia punctata Thaxt., Proc. Am. Acad. Arts Sci. 35: 197 (1899) .
Fig. 3G
Known distribution and hosts: Described on Galerita sp. (Coleoptera, Carabidae, Harpalinae) from Venezuela and "South America". It has been reported on Galerita (Galerita) moritzi Mannerheim, 1837 in Colombia ) and on Galerita sp. in Argentina (Thaxter 1912) . RemarKs: The most distinctive character of this species is the punctation of the perithecium. Also L. subpunctata also has a perithecium with dark spots, but only in the lower fifth of rarely the lower half. In L. punctata, the spots are present through halfway of the perithecium or more. Another, more subtle, difference lies in the antheridia, which are elongate and straight in L. punctata while short and bent in L. subpunctata. Our material agrees with description and drawing of L. punctata. Thaxter (1899 mentions the head as position of L. punctata on the host body. This corresponds to the position of thalli on our Panamanian host specimen (clypeus).
Laboulbenia skelleyi W. Rossi & Bergonzo, Aliso 26: 6 (2008) .
Known distribution and hosts: Described on Pselaphacus rubricatus (Herbst, 1799) (Coleoptera, Erotylidae, Tritominae) from Brazil (Rossi & Bergonzo 2008) , and found on other species in Pselaphacus Percheron, 1835 in Costa Rica and Ecuador (Barragán et al. 2013 , Haelewaters & Yaakop 2014 , Rossi 2011 , Rossi & Bergonzo 2008 , Spegazzini 1915 , Sugiyama & Majewski 1987 . Our material unmistakenly belongs to L. skelleyi. The single outer appendage and forked inner appendage (above its suprabasal cells) in combination with the blackened perithecial tip and hyaline apex separate this species from the other ones on erotylid hosts.
In the thalli from Panama, receptacle cells I and II are distinctly crenulated at the anterior margin. Even the youngest thalli among our studied material showed this crenulation. This feature is also observable in the Brazilian material (Rossi & Bergonzo: fig. 21) The host genus from Humedales las Lagunas de Volcan, Ischyrus Lacordaire, 1842, belongs in the same subfamily as the only other known host genus for this parasite (Pselaphacus). Ischyrus represents a new host genus for Laboulbeniales.
Laboulbenia systenae Speg., An. Mus. Nac. Hist. Nat. Buenos Aires 29: 568 (1917).
Known distribution and hosts: Described on Systena testaceovittata (Clark, 1865) (Coleoptera, Chrysomelidae, Galerucinae) from Argentina (Spegazzini 1917) , and since then only reported on S. s-littera (Linnaeus, 1758) from Bolivia and Brazil (Weir & Rossi 2001 , Rossi & Bergonzo 2008 (Haelewaters & Rossi 2015 ).
The three species share the following characters: (1) cells III and IV are undivided and (2) the general structure of the appendages. Laboulbenia sima is easily separated based on the perithecial apex with large, spreading lips . Laboulbenia systenae differs from L. homophoetae in its less slender habitus and spindle-shaped perithecium with spiraled wall cells. Thaxter (1914) stressed the morphological plasticity of L. homophoetae. It is possible that L. homophoetae and L. systenae are conspecific, as previously suggested by Weir & Rossi (2001) and Rossi & Bergonzo (2008) .
Laboulbenia trogacti W. Rossi, Mycologia, 103: 193 (2011 Although slide D.Haelew. 988a consisted of a single juvenile thallus only, we were able to easily identify it based on the following characters (Rossi 2011): (1) cells I and II are typically long and slender; (2) cells IV and V are separated by a vertical septum, and cell V is slightly darker; and (3) the basal portion of the outer appendage consists of two superimposed cells separated by a oblique septum. Especially the latter feature is unique in the genus Laboulbenia and thus diagnostic for L. trogacti. The thalli on slide D.Haelew. 982a are different in general habitus. They remind closely of L. trogacti, however with the perithecium being strictly ovoid, abruptly narrowing to the distinctive, asymmetrical tip, ending in two rounded lips, the posterior of which is more prominent and carries a small tooth. Conforming to the eschweizerbart_xxx description by Rossi (2011) , the posterior lip is subtended by a small blackish area, but in the Panamanian material there is also a darker region at the anterior side, although smaller and less profound.
Neohaplomyces medonalis R.K. Benj., El Aliso 3: 190 (1955) . RemarKs: Based on the available material (1 mature and several immature thalli), we believe the fungus belongs to N. medonalis. The only noticable differences with the description in Benjamin (1955) are the perithecium (not inflated below the middle) and the number of rows of antheridial cells (3). Neohaplomyces cubensis R.K.Benj. is distinctly smaller in total length, its cell I is narrower than cell II, and its perithecium is posteriorly colored brown immediately below the apex. Neohaplomyces neomedonalis R.K.Benj. is different from the other two species in the genus in its cell I, which forms a typical protuberance at the upper posterior corner, and the antheridium with its nearly vertical rows of antheridial cells. RemarKs: The genus Nycteromyces Thaxt. is monotypic, with a single species N. streblidinus that was described in 1917 and has not been reported since that time. The material from Panama extends the known host range of Nycteromyces to the streblid subfamily Trichobinae.
Nycteromyces streblidinus
Nycteromyces bears a superficial resemblance to Polyandromyces Thaxt. Both genera are dioecious, with separate male and female thalli, and monotypic. However, both the male and female thalli of Nycteromyces are clearly distinguished from Polyandromyces coptosomatis Thaxt. The male thallus carries multiple antheridia in a unilateral row and ends with a dome-shaped cell, which holds a pointed tooth. The female thallus is Platynini tribe (Coleoptera, Carabidae, Platyninae), suggesting a high degree of host specificity of this fungus.
The Panamanian host specimen carried a double infection with Laboulbenia sp. (slide D.Haelew. 975a). A single juvenile thallus of Laboulbenia sp. was found on the prosternum, while the thalli of R. longissimus were removed from sternites and the left metafemur and -tibia. Also in the Ecuadorian material double infections were found with L. flagellata Peyr. (Proaño Castro & Rossi 2008) .
Rhachomyces longissimus is the second-largest species of the Laboulbeniales (Santamaría et al. 2016 ). In the original description, Thaxter (1893) mentions that the receptacle slightly exceeds 1 mm in length. Later, he refers to it as the largest species of the genus with a length up to 2 mm . even reports a thallus of 3.5 mm [as R. mattiroloi] . The largest species of the order is Laboulbenia kunkelii (Giard) Thaxt., which measures between 2 and 4 mm in total length (Giard 1892, Sugiyama and Phanichapol 1984) .
Stichomyces conosomatis Thaxt., Proc. Am. Acad. Arts Sci. 37: 38 (1901).
= Stichomyces europaeus T. Majewski, Acta Mycol. 9: 121 (1973) .
Known distribution and hosts: Stichomyces conosomatis is a widespread species that is largely restricted to beetles in the genus Sepedophilus Gistel, 1856 (Coleoptera, Staphylinidae, Tachyporinae), with reports from various European countries (Belgium, Great Britain, Greece, Italy, The Netherlands, Poland, and Spain), Africa (Algeria), America (Ecuador, the U.S.A.), and Asia (Japan) (Bernardi et al. 2014 , Castaldo et al. 2004 , Haelewaters et al. 2012 , 2015b , Majewski 2008 ). The parasite is also known from Portugal on Speonemadus algarvensis Reboleira et al. (Coleoptera, Leiodidae, Cholevinae) (Reboleira et al. 2017 ). Haelewaters et al. 2012) , and many countries on the African continent.
We report the presence of Laboulbenia perplexa in Panama, a morphologically very striking species (Fig. 3F) . While it does not occur on a rare host genus (Galerita Fabricius, 1801), the Panamanian record is only the second -after Thaxter's (1902) A special case are the Laboulbeniales described on bat flies (Diptera, Hippoboscoidea, Nycteribiidae and Streblidae). These flies are specialized ectoparasites of bats that live on the fur and on wing membranes where they suck blood from their host. Bat flies are hosts to three genera of Laboulbeniales: Arthrorhynchus Kolenati (limited to the Eastern Hemisphere, on Nycteribiidae) and the neotropical genera Gloeandromyces and Nycteromyces (on Streblidae). Until the records presented in this paper, only the type collection was known of the species in Gloeandromyces and Nycteromyces. However, many more records from different countries and descriptions of new species are awaiting publication (Haelewaters, unpublished) . These data provide a new exciting direction for Laboulbeniales research, with the formulation and testing of hypotheses about parasitism, host specificity, speciation, and population dynamics.
